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Alerting Abstract WO Al 

NOVELTY - The multiple carrier communication apparatus has a serial to parallel converter unit, an IFFT unit and 
a peak sensing unit. 

DESCRIPTION - A serial/parallel converter unit (101) converts a serial string of transmission data into strings of 
transmission data. The converter outputs first and fourth strings of transmission data to respective error correction 
encoding units (102,103), and outputs second and third strings of transmission data to an IFFT unit (106). The IFFT 
unit (106) generates an OFDM signal by using the second and third strings of transmission data, and the error 
corrected encoding processed first and fourth strings of transmission data. A peak sensing unit (107) senses the peak 
power of the generated OFDM signal. When the sensed peak power exceeds a predetermined threshold value, the 
IFFT unit (106) uses a peak suppression signal, from a peak suppression signal generator unit (108), to generate an 
OFDM signal. 

USE - For communication system 

ADVANTAGE - Provides efficient serial to parallel data conversion. 

DESCRIPTION OF DRAWINGS - The figure shows a schematic block diagram illustrating the communication 
apparatus 

101 Serial/parallel converter unit 
102,103 Error correction encoding units 

106 IFFT unit 

107 Peak sensing unit 

108 Peak suppression signal generator unit 
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5. 3bfe #71 ^aH] HI <Se] :f-A] jg.*)* ^h]^- ^aj ^]6\\ %o]s<)s] IFFT^I ^ 

s] sl<&4\ ihi» s^ism a^s, 
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£ 7^ 1^3 4011 13 ?ne|cH *-a #*i3 £ai^ ^soi^. 

<>l-§-sfe ^ « ?fleH3 ^« 45. « #<H ^^3-. 
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^ol s\3L «Jtf -tlJ: « ^J5L Ajjf *Ui?1l2H3 ^iL iiJ^-l- #*«Rr *\ « 

£. 1* ^3 -a*H H 13 ?HhH -f-y t^I* ^ #*13 tMJ* 2-aRV ♦ aj<E<»ltf r . s. 1*11 Si 

°H. r S/Pj ^3. «•) €^-¥-(101)^ 1 3113 4^ai cfloiEi* 4<r 311(^71*^ «*|saJ 

4 ?Hls ^-)3 ^-9 ««ai^ic|.. sEtt, <^71a^ ^.g ^ x)jl*H31<h ^ofl 3j)<£tV3. <^7H, ^3^, 

£ H £.Al*>^ 4^ 74m-^ ^Al OlolEl* Aj-H-^e] s^ofl ^^Ai *fl 1 4 T^m^l ^Al t(| «1 El 31-3 «t|-. 

S/P ««r¥-(101)fe. *0 2 ?fl«^ ^ cfl^lEl ^^13 ^t^l EflolBl^. a$ eJMJLSl ^ cflolEl* oL^ ^ 

y&Qij- (Inverse Fast Fourier Transform ; °l*f r IFFTj e}2. ^) (106)3. 3£tt, S/P «*>KlO 

l)fe, 3*0 1 *-tl ^^14 cflolelSAi, ^(^eflc-lE^ ^ c|lolEl» z^zt J2.fr ^ 
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ol^J 5E^3]3^^^!X «^-¥-(108)S-¥-^Sl 3)3 ^U^IS:* IFFT¥-( 106)^1 cfl^V^ #^tt^. 

IFFT¥-(106)-&, Jf*«rfe 313 ^#^(107)51 ^H'Hl ^«H, * 1 3113 cflolE]_^ 4 Tll-gsl ^ai dlolBll- o) 

^1 2 n^^\ ^ A 3 3113 cflolEl * 27113 313 ol*^. 431" 

IFFT(3^ 3^^°11 Sjel* A«\2.3.^ ^A^r -S^Jt!:^. 
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^ ^33 (105) » 3"§-3- 13 313*14. 

-f4l 3*| a 3*^(107)^7 «374l53t-Sr 2:3-*Rr 33 #33 ^^-ofl 1333 OFDM #3-3 3H*3 (141) 

* *S*l-£^- IFFT¥-(106)» 313*13. a^, a? a 3#¥-(107)£r a? 3 31 413. 1^-¥-(108)3l 3133 33 31 
4l3.# <M*|-J£-* *)13*J-3. 

a«r. 313 3*^(107)^ SL^t W ^^(102)3-^4] * 1 3113 ^aJ c^f o] ^ cJl^ofl s\=L «Wt 
(10B)3.+ QSH 313 9<a- 4l3L# IFFT^(106)S ♦3*>£.^- i-?l*l(104)# ^ SL^- -f-JLSiHf (1 

03)S.^-E^ »| 4 3113 ^a] oiojE-l cflAi^ 313. ^oj- Aljr t^^-(i08)S.-^-El3 3113. ^"S- -tlS* IFFT^-(106) 

a #^«->£^- ^3^1 (105)* xMtBl. 
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33 3«^(i07H sa^-M °j7il^* 3:3*m 33 ^^M ^l-^l ^^^3 ofdm 41Jl # ^ 

£«. ifft-¥-(106)^1 3*11 °l-§-3fe ^"71 XI 2 31^3 ^<>i^ % xi 3 3113 *<J tflol3 fe ^ 3a. ^^o] 
^^^3 X] 2 3113 ^1°13 « ^1 3 3)13 31*133 *1*>3. 



33 3#-?-(l07)fe, IFFT-¥-(l06)-Hl 3*1) 31^^^ OFDM 4l5:^l£ <^#*1 ^31^r* s3«>^ 33 #3<>1 
31 Slfe ^^m, XI 1 «J:^7> fl-^^ofl £1^- nfl^l 3a 3°J- ^Jl ^^-(108)^11 cfl*H 33 31 41 

1^a]351, SE* 33 #^o] 1^*t -a^-^l 51*1^3 OFDM 41^3 3)^^^- IFFT-¥-(106)« XH 

tl-3. ol 3), 33 ^*-¥-(107)fe. 31 1 a}-4^7> fl-^^1 £tff 3)^1^, tt^a} 0.3. ^^^13 
OFDM 41 3L# 351(109)3. #^tl3. 



W% 3s(i09)^ 33 3#Jf (i07)S-¥-33 OFDM 41^1 ifl«fl #3^ -1-3^ ^3 ^3 OFDM 

4!J>» D/A ^*^-(il0)S #^fi3. 
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£ 2^ 4 iHgsi ^x\^} iofl tq-s <gE} ?fleH ^ai ^ti =**1^- 4ti 4ti-§- *3«R=- *rti ^3 

# sAisfe ^.gj^oicf. £ 2°n sa°w. 4ti tfflHi tim 9Hiiq-(2oiH 2i*n ^ti€cr. 3-?) 

4ti -tfiiifc £ m eai« ^hi*^ ^joi4. 

*ti4(203)ir «arEim(201)*)] 21*11 ^ti« til(4ti ajj:)^ (202)34^21 Aijr-i- 

til* ^13^4. a/D ^€:4 (204) =£ti4 (203)3.4^21 42: ti tfltiM A/D €«• ^3* ^ «8 «-i>-3*) 42: 

til* C]X1^ AJ^S. W^Al^t}. 

S# ^fEHl €ft^(Fast Fourier Transform ; *1*> r FFTj SfaL «■) (205) fe 3*13 ^JIS 42: til<>fl tfl 

*H FFT(:a4 4eHl ^^s. aj^o.^ 21- Ai«. ? l)ejol(a > XI ! H.?flHlol _X| 4 aIju ?J]e|oi)ol| <q*|) 3 

til* ^#«rCr. ^7]a^ ^.g. ##§1 *j- 7 l ^sflAl, XI 1 x\ a ?flel<H _X1 4 ^ ^-^11 el «H <H1 2l«fl til* 
: iz^. ai^j _ 4 4 a a] jr j e(-ji ^cj-. 

FFT4(205)^. XI 1 42 -til ^ ^1 4 ^Jlt AA 33 414(206) $ <2-# 33 414(207)3 £ 

**rai. XI 2 42 til 3J A 3 42 tilt JflellS -Ai el <a(ol*>. r P/Sj el-i £:fi4 (208)3 



-2-4 33 414(206)^ XI l 42 til<>fi tflafl A* 33 41 ^3* *WKn, sm- 33 41 *|el 42I XI 1 4 
a til* P/S >£*:4 (208)3 ^^cf. JL-fr 33 414 (207)fe X| 4 42 til^l *fl*M -2-4 33 41 
€^!«r>aL, J2-4 33 41 «|81 421 X] 4 4^ til* P/S #€4(208)3 Hlth A* 33 414(206) « 

-SLit 33 414(207)^1 21*11 *l-8-3fe -2-4 3341 ^elfe 4ti Aj-tfl^ slsfl o]-g.E)fe^ ^ ^ejofl 



P/S (208) 4^r ^l«2l 42 All(^, ^ =8 3 41 *13 ^21 XI 1 42: -til ^ XI 4 42: a]1^ ( XI 2 

42 til « XI 3 42: til)» 1 ^"121 41 cflolElS <SSAl?Jcf. 

«HAi, ^ ^Al«|<4 iq-fl. ^E] ?fl5lcl ^.A] ^1* ^-Bit!- #ti ^]2l ^, °) ^ti Jf-ti #AJ^ SJSJ.^ 

^ti ^21 ^-^ofl cflsfl £. 1 ^ £ 22V «-7il £. 3a ^ E. 3b# ti*M -Sf^. S. 3a ^ S. 3b^r 4 1>^2l <£X\ 
«4 H *m ^El ?flelol ^-a] ^1^. ^.h]^. ^a] ^ofl o^olA^ IFFT4(106)^1 ^^5lfe ^ti cflojElSl JSL^Sl 



£ Sa«H^. 1 ^1121 ^ti ^loi^fe. s/p fc«J?-(ioi)4| 2]Sfl XI 1 ^11-^1 4 ^1?J21 ^ti ^«-€tr. XI 

2 Tim 21 ^ 0 )^1 ^ XI 3 *m 21 ^ti c-flolel^ zl ^loljss. sl^H, IFFT4(106)S. 

«t^. XI 1 711121 ^ti ^ XI 4 31121 ^ti n*]n$r. =L ^S. 4£7> ^^olHS. AA ^ 33 

41^-4(102) S iL4 33 41^4(103)3 «^7H, XI 1 31121 qo]n\ ^ xi 4 31121 ^ti n°] 

e)7> XI 2 31121 ^ti tflolE] $ X| 3 741131 =£aj *1 EH alsfl X^es. sj^ ^, xl 1 31121 cflolEl $ 
XI 4 31121 ^rti tflolElSl ifl- 33 4131- ^A 421 Bl|olS7> XI 2 3112} ^aJ cflolEl ^ XI 3 31121 t!1}o}b\ 

21 £llolJ=S}- ^<a«V31 51 H^- ^>7l nflS-olt}-. 



XI 1 31121 *ti THlolE] ^ XI 4 31121 cflolEl^ zl-zl- i2.4 33 41Sr4(102) ^ 33 41^4(103) 
-HI 2)«ii ^321 33 41^- a^7> oi^.oi^ir+. oi^a-i, s£ 7 ] ^s] Afl. 33 ^sj- ^el^Ai^, 4^ 41(*fl 
D J 41, BCH 41. els #34 41 3^r 4^1^ 41 4)» °l-g-«- -2-4 33 41^ ^el# oi-g-sj.^ ^ 7>^^ 

^, ?i^4ti 41 (^3 41, A>7l ^-Ji, is}?iv}A (hagelbarger) 41 i£xr ^ 41 4)» ^4 3 3 

414 *|2l# ol-8-ai-fe 5i£ 7>^*i-ci.. 
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33 -fj:£Hf(i02) « .fi.fi- 33 «*HF- (i03)«fl 2]*fl A* 33 ^2]7> 01^31 x] i xi€3 ^ai 

OH^ 3 X]4 31121 ^41 3HEm zj-zf ifl*|(l04) « ifl^l(105)S #^4. JSLfi- 33 -¥-3131- *|Bl7> 
^l^*! Xl 1 3112} ^ Xl 4 3112} ^a] cflojelS] aWJMr A* 33 *i5Hl 2l*fl Xl 2 3112} #41 

3Hei ^ xi 3 31121 ^hjm- ^-<a*wi sasa^. 



■& 3*1 7} fi-tf 3^ (IFFT^f (106)^1 -$3« OFDM "9 3} 3 *l3 ^#^-(107) 

o)l s]sfl zj#S|*l 3g^.)oH 5tUr 3-?-4|fe. 3)3 3#-¥-(107)°« Sl«fl. ^3*1 (104) % ^^l(105)fe ^ fi.fi- 
33 -¥-S^(102)S-¥-BiSl X] i X1<S°1 cfl^El $ £.fi 33 ^^(103)^^51 Xl 4 3112} ^a] cflclel 

♦ IFFT^(106)S. #3*1-5^ XM^c*. o]3}ofl ^«( f IFFT-?- (106)^ XI 1 311-Xl 4 3112} #aJ iflol^7> "3 

IFFT-?- (106)41 <a^5]^ Xl 1 311-X] 4 3112} ^a] cfl^Bife. Jz.Jf ^-1tb elMSS. SX^{S. 3a #S). 



IFFT-¥-(106)°ll SH-Mfe. X] 1 311-Xl 4 Xl<as1 ^a] d|olEi# ol^.^ IFFT *i b} ^3H- *{*\)7} -S 

°i ^sk* €■« xi i 3ii~xi 4 3112] hh^i- xi 1 *i«*ii2W~xi 4 *m?n 

2l«H OFDM -tlJl7> ^3^4. *<933 OFDM 4lJ^ 3j3 ^*-¥-(107)S. ^i^€4. 

*|H 3*^(107)41 5a<H^fe.IFFT-¥-(106)S-¥-ei^ 0FDM*13l3 #3°1 -8 § «fl S. ^3 3 2t 43 *<*fl sa°H 
2] OFDM 4!Jl«1] -aflSJt* ^sHHr 213 ^^ol ^-aJsVj, °^*| a}«. 7 }- 3#«4. 

IFFT^¥-(106)S.-¥-E|^ OFDM 41JLX1 <y31&-|- *l3 #3<>1 3-f4|fe. <>1 =13. ^eM tfW 

*1 3-fr°ti Sa^-H^ OFDM 413^ D/A ^«-¥-(110)S. ^^^14. 



^cflS.. IFFT-¥-(106)S-¥-ei2] OFDM -y^SJ:^- ^^*>fe 3)3 «JM8« 3-f «1 3)3 W 

« -41**11 SiH^I^ ofdm 4!3^& ^Aia} o.s. 7i^s)jz. a« £ 313. etft *l*3t!:4. 

e|* 3a* f£^, -ai-(301)^ Sl.<H-H^ OFDM 41 3^1 ^^4: &^}^: 3)3 ^^^1 ^Stb 3-f°flfe, 

«1 -a*(30i)^ sa*W*l ofdm 4l3:fe 6 J^13 ±s 71^^01, a« ^ *-» ^iM^ 31 3 3-€Hs. o] 

Stb, -a-&(301)<Hl sa<H^sl OFDM^lS^ XI 1 311 -XI 4 X|g*l 41^^ zl-zl- >^J: r Slj ~ 41 ± r S4 
j ♦ »l-8-« IFFT ^B]ofl 21*11 >83€ -a±olcf. 



«■ 3*l7> 313 ^oj- ^ 5 ol<9t! . ^^.6fl fe> 3H^7> ol^<H4l4. ^, ^13 ^#^-(107)S^-El IFFT¥( 

106)^1 tfl^, <gX]?)t* si 3 ^i^^l ^t!r -S-&<>fl Sa°W3 OFDM Xl^3* *S*>2l-^ ifl-g-sq XI 

<H 4JJ171- ^^^4. a*V, 3)3 ^#-?-(107)5.^El 3)3 ^<a-4lJL IHI^UOSH tfl*H. iflAl(104) « ^^1( 
105H 213 q# 41J1» Hl-8-21 XH Als7> ^^€4. *13 ^#^-(107)^51 (104)^)1 cfl 

*M. ^ 33 ^-3lSH-(10Z)S-¥-6lSl XI 1 319J21 *4i <H1o]e1 cflAl^ 2] 3 ^o}- Alj: ^^-(i08)S-¥-^sl 3]3 
4lS# IFFT^-(106)S #^^>el-fe ifl-g-s] XH 4l^7> ^51 jl, Stt a] 3 ^#^(107)S.-¥-El >sfl*l (l05)°fl 
tfl«H, -2-^ 33 ^-S5l-^(103)S.-¥-Bl2l XI 4 31121 ^ai ojolBl rflAjofl ejtf -ajr *^^-(l08)S-¥-eiai 31 
3 41^» IFFT^(106)°fl cfl^>^ ^-§-2] aj^ 71 - ^^^4. 



3)3 34^(1 07) 3--?-El 3-71 XH Als^- ^Ai^ 313 <SJ<y- a}^ (108) ofl sfllol^fe, (104) ^ ^21*1 

C105)«X(| tfl« =13 ^«g- a]^21 ^ol «gsi-^^ci-. 



<^7H. 313 ^#-¥-(107)°ll 2l«ll ^Sl-fe 313 <$<3 4lX^ ^2}- §^ ^014. a_ ^ ! 3i<g xi 4 x|^£| ^aJ 

tflol^ls*l«^te 41^3.^ ^^(««a^) Aj5:7i- ihs^i}. a^}-, £^i*i (104) ^ ^2i*i(io5)S. 3)3 
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3 S)S fl-S-afl 3-2^, ® ^ ^ o^i-e,} ^VsH ^1^1 gfe AijL, © 31-if-ol *)1^ a] j tf (g) ^Aj-oj a] Jl, 



313 © 7 > o|*« 3 + 3#<>1 QPSK ^ f-3 ^1^71- 7j^-) 

°)]-^, # ^ tL?fleH ^71- ^cH^m, *}3H IFFT <?R> ^3* .2.3. el-tl^l^i -S^sl) ^i. °1 I4t ^ *M 
&E.*\ 7l^s>fe ?H 7>^Sfl^!cf. ol 2|3-. <>1 Etl^ll-* o|-g-#.°iM, IFFT-?- (106H ^Jl^l 
IFFT ^7} JS.S <£H*!3. ol^oq ^ IFFT-?- (106)^1 SH-*^ "Q^^ #iA]2j ^ flja, ^ rF 

FT^f (106)3 3S f£f 2]- Tfl « 4* &3. 



2. IK 3)3 3<£ ^ISS^i © 2fe (3H e,|.§.jg ^-f^lS. IFFT-^-(106)S <a^£|fe ^1Jl7> ^3±r 5} AS S]7) nfl^- 
°fl. IFFT 'S-tt-i- -S 3 3*}fe "S^H ^i-^S}-S)-fe ?H 7|-^s|-3l, att IFFT 33# eKH-*i ^^sil 

^f-fe 5J£ 7}^jr*l-3. oj^ofl *m t IFFT-t-3 SIS *M1 § ^ &3-. 

£ aJa^o^^, 3\EL q<$ ^jr^ QttWHk) »l-§-*H OFDM OFDM ^JJ^] 

i£3*Hr sis ^3*1 iWKa. sa^ 33 ^<y- aijls^ ^-714^ a 3^- ^tttcffl'at!-) 

4]Jl» °l-§-*M OFDM ^JJl-& ^*Rr *!]-§- ?!:3. 



»1 ^3. IFFT-¥-(106H^r, *il 2 ^11 «M1 3 3113 *"9 3M33 1 311 H *fl 4 3113 rfl 

Ala,] 3)a -il^7V ^^si>H €3. *<H, £ 3b» «-s*>^. -a-M-ooi)^ 5ti*H*l ofdm *fl 

■^^*l-7l flflM. IFFT^-(106)°llfe -4ii r S2j 3l *]3l r S3j 3 r sij « aJJ: r S4j cflAl^] z]-z^ 

313 ^#^J3: r Plj S s)3 ^^-ai r P2j 7> -a^^cl-. SEtb, -tlS: r S2j ^ <1S. r S3j * ^ 
^-EflA](£ 3a) o)l IFFT ^. (1 06) ^] r S2j ^ ^ j- r S3j -S^ft 3*13-. 



IFFT^- (106)^1 Sa<H-Mfe. *13 ^#-¥-(107)S-^E^ <J^1 ^1^1. £ 7> ri|3. ^<Q- o] ^Jo) oj 

^€3. °1 IFFT-¥-(106)^l Saol-Hfe. 33 ^€-¥-(107)^1 3*fl 6 J 7fla* iM-*Rr 33 ^^«>1 4Jlr(^ 

#(301))<>fl &°]*\S\ OFDM <tlJL7> ^AgA^^_ £ ^1 j Ai H.5He1«H ^^|4 ^flBl^ofl ^ fl- AJJL7}- ^^S) 

3i, ^i 2 ^ « ?ri2i«H ^^13 -h«?ii^<hoii zj-zj ^ 2 7ii<a « ^ 3 ^<t3 ^l^Ein ofdm -ai7> ^s^a« 

3. <4* -i-^l, £ 3b* #2^. 33 ^■a-^lJ: r pij ^33^-a-AiJ: r P2j 7\ *w $ i *\ $ 4 4 
^ *M)Bl«>H ^^S13L, -Si r S2j « *\3L r S3j 7]- 42^ ^] 2 Ai a. 7 fle)o] ^ ^) 3 *\ a?flBl«H«Hl OFDM ^1 

Ji7l- ^|>8€3. 



iFFT-¥-(i06)°1] 33 ejtf ^IJ:^ -4!3:«>l7l iFFT^-(i06)<fl 3«11 

OFDM ^Jl3 33 ^i^* «1 ^-S 7>^«*1 5a^r -ilJ:ol3. 3^i, IFFT-t-(106)°11 3SI1 OFDM -as^ 3 

3 ^i^o] o^oj-^ ^o. £ ^ 7>^o] ^rf. 

IFFT-?- (106)^1 3«0 OFDM ^Jlfe, 33 ^#-¥-(107)°fl 3«B. «>3 ^^l. ^^St* 33 

^^°1 ^*1-J1 Sftfe^ 3#°1 «1^-^?13. OFDM -4ji*« «a*l#* 3ta|-*>-& 33 ^i^o] ^«>ji 

Sfl^l fiJrfe ^^Ife, *1 ^^3^€ OFDM 4li^r D/A ^€-¥-(110)S ^^^3. 



aVtflsL, Tfl^S^^ OFDM -il^°)l °1^i*l ^J?fl?ft* ^3*>^ 33 ^gj.^. oj^ ^4-^]^ ^#^-(107)S 

^-El IFFT-?-(106H tjjfoj, Sfl^- aj^] o^ojAi^ OFDM <d^3 fl^fe Ml-g-3 *W <aJl7]- ^5]ul. 

33 ^#^f (107)S^-E1 3*13 ^<y- Alj: S^^.(i08)ofl ^1*1-^, ifl*|(104) S i3^1(105)-Hl 33 
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vfl-g-S] *H *U} €*€4. °] ^i, ^3. 3#4 (107)41 91°)*\$=, OFDM 413:3 cfltt ^1 

1 «J4^7> ^7>^4. 



°1 *M *Hd«-3}i3. ^'a-^lJ: #^4(108)41^, ifl^](104) 3Ja$l*l (105)41 tfl«- 313 ^^J^ «}• 

°] ^4. IFFT4(106)41 3X°1H=, *\EL 4131-& »l-g-*M. *l=l 3*4(107)41 ^ a^isfe 

=13 ^^o] ^a.ofl floj^ OFDM 413L7} Jfl^SU. *|<*<S€ OFDM -tl'Jtfe. ttfb ^3 3# 

^-(io7)4i fi)«n si 3 si^w sa^i ^43 3#<>i o^o^c}. 

°] *fl*M€ OFDM -£l3i4| ^Jflilt* i£2}*Rr 3J)a ^^o] tf-fl*}*] ^-Tfl € «"fl*}*l. S|3 413:7} ^ 3^ 
tb 413:3. *8<as|**l. a >4 4U 4J441 SU^i^ OFDM 413:31 ^Ag^e»l wV^-^cf- *fl 1 "S^^} 

fl-^41 3+4|fe. Ala 3*4(107)41 s\n °4*]m>.g- 7l^£ OFDM 413:7} -I- ^ 3)3.(109)3 3*^4. 

*1 ^1^3 7l^€ OFDM 4l3-fe 33(109)41 21*11 #^ 33(109)41 WW 

#2l^§ ^e]3*lfe, OFDM Sfl<H-*lfi] <y?)l& o]^ 7iH (cut)SKr OFDM 413: 3 «*fl^« 

eiit* ^tAs^i *i ofdm 413:3 3.3* u?na °ms- ^ <>i-g-^ 4= sa^K 

#el^ *le]7} OFDM 4l3:-fe D/A \9«r4(110)3. 3^4. o| £ s\=L «Jtf 43-^34^ 

D/A ig3fr*(110)4| SGW*lte. 3*| H 3*4(107) Efe #1 2)3(109)3433 OFDM 41 3: D/A *ie]7} »1 
^^«S*il *V>i3.ri 413.3 ^«r€^. *}*S3 413.3 0FDM4l3:£r, <£4!:4(112)4H, l>3l7l (1 1 1)34 

El3 JL*i 413:3 £a *1ej7} ol^^tq.. ^21 ^3 OFDM -tl^fe #6l|q-(113)* 5L 2*11 

£ 241 5fl<>H, €■ -a^H^I ^ ^El 7fleH -f-^l ^p-Hlt!: ^ ^Hl «fl tt«OM-(20i)4l 3 

*H ^q-(201)4| Slsfl ^€ ^1J1(^ ^ 31) 7> *^(203)4| Si^^i ^7l(202)S^-Elsl S-S 

o.S^ ^1^7> ^^4. ^S^€ 4^ ^Sfe A/D ifi*^- (204)41^. A/D ^« ^^7> cl^-<H^ 

cl^l^ #3.3. ^«r^ 4^ -il^7> FFT-?-(205)4]^ FFT *} A 1 4 -HH.?l|5H 

41 3\H ^i^€ 4 -tl^7> ^#€4. FFT4 (205) 41^1 x)l 1 4a a1J:~^1 4 4a ^S7V ^ ^141 41 

5a«H^fe. ^ l 4a -ili-^1 4 4a -SJsife ^ £ 3b4l q-Ei-vfl *q i ^ w.sflsi<H->0 4 ^w.?fleI<H41 sisfl ^ 



^ i 4a -ai ^ ^ 4 4a ^l^fe, ofdm -as.41 °J?im-i- ^4*>fe ^ a. ^Stt ^441 gZ<H^. ^3. 
>tI3:» ^ o.a ^4. <^i# E 3b s. ^ i ^ j: ^ ^i 4 4s -a^. ^4(301)41 si<^^ 

^, ^^1 =8ji -543:7} o>i^si- 3)3 -tl3.» SLIfrnz. 9X^. °\ 3i)3 ^<a- ^3:fe 4 ^ =**14| Sl'H^fe 
*S-«fl -413. 3. nfl^-41, ^1 i 4a -a 3. gj ^1 4 4a ^3:^. <^1 -S-sflafe ^# s.^ ^±7} m 7> 



a^i, ^| i 4s -a 3: ^^14 4a -t!3:^ 4^ 43:4(206) ^ A* ^ 43:4(207)5. ^^^cf. a. 

tb, 2 4a >tl3: ^ *)l 3 4a -a 3.^ s.^ p/s ^«4(208)s. ^^€4. 



l 4a si >0 4 4a ^13:^ ^4 -2-^- 43:4 (206) ^if^ 43:^-4(207)4] sl«B A* 3^ 43: 
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°i3H a 1 4^ ^mi 4 ^2L sa^^ jq 3 ^ aij^ cn-§-*Rr 444 ^ 

Q&t -aJtS. 3 =8 €3-. «|» E 3a ^ £ 3b» %2i%}&, 1 42: ^1°11 fl^W^I -ill r Plj ^ -ill r P2 

j ^ .$.4 =83 ^e|°fl sl*H 4^ *-«J 5il<H<M^ -2-4 33 41^ €^ 3iL 33^14. .2.4 33 

$-3] *\] 1 ^-a -SI g 4 42: ^JUrr P/S #^4(208)3. #=£€4. 



P/S <£«4(208)°ll SaH^fe. *« 2^^115 ^1 3 4^ -2-4 33 41 *3 *1 *1 

4 4s ^71- i Tfl-a^ 41 HH^-si ifl«:€*h *]■#<>] 4 ^ He} ?fle1<H 441 ^hI* *4! 3-*! 

s\ 4*)-, % «i ^xi ^.q. -°Ai ^-ai^ ^*3*Hr ^ 43h<>14. 

jMbM* o>q^. s/\sl -fcls: £ 3.S- ##sRr a.-** *1 tLfW*]^ 3iL ^ll-?> 
# 3.^*Hr ^£L?flel<H* ">^*>s 

tflSfHxr^ 1 - N*lHJitf \£4 all^esl ^M. <tll°il J2.4 33 flSf *1ej7> -a*l€ ^%Qt±. f^g, s)3 

^^-^•Efl^l SU^ife. £-34 ^iL?fle1<>Hl cflaflA^ &%s$zl, ^jsl* ^JeL^oH ifl*IHfe 
Aj-EHfi}- ciii7Hi 3ii 4^314. 

oleltJ. 3)3 $fl<>Hfe. *\3. -S.34- *ia>HBl«>H *fl*AS.«l|. OFDM -til 

o)i &o]x\<!\ s\el ^n-t «Hi«l ^ a« 43 5U«H*1fe 3iL -til* 2-4 ^«.9flel«H(=8Ji-8- 



a*. a.'S-§- -^i-S-^fl <^ «=H1 -idlfe. 3la. ^■3-Ai^i^- a]^ 7 > 6>\i sIh -tli(^, -til) 

h ^«a- -ai 44)*1 ^lis. €4. ^, a-^-§- ^ w?HeI«H 0 fl ^slfe ^M. <dl^ ^1*8 ^Itt 



4 €^^^1 5fl<»HTr. °l-§-*>fe ^ «.?llel<H2i ^» 4S. -S^^^l'Lh °]-§-*Kr ^«.?11^<H 

oi ^ofl ^.jg o. gjcj. ^. aJaHHI 5ae>W^r, ^il AJI ^ nl3L US.?} ^^^\^r £.-#■%■ -H*L?fl^«H (4 ^ 

AHloflA-lfe »1 i Ai«. ? ll£]ol ^^14 AltiL?flelol)# 2711 <>l-8-«- ^^^l'?!:, ^3 ^ fl" -tll^ ^tb 

3)3 ^ 1-^1 7>Al ^o\] tcj-Hl-Ai ^.Aj-^. AiJd?fl2l*HSl ^% #<>) 7>^*>Cl-. 

(-9l*H 2) 

# a] 'giL ^11* ^^«>7l flfc A-l a.5H^oJo>* pV^*>31. ol A-l WL?flBlol ^ i:^^^ ^JS. ?H <H * . OFDM 

-tll°fl «g?llS]t* ^«l-fe 3)H ^^ol 7|-f o)l ^Ji Al^Sl jg^^ Ai H.?fl5l^ S .Ai ol-g-S^ ^Jolcl-. 

°l*h 4 -a^l^oll 4^ ^ ^^lti cflsH S. 4« %s*l-^ -a^t!:4. £ 4^r 4 

si aJahi 2<fl t4€- ^ ?He1<H -f"ti ^ u l* 4^£<^14. SEtt. s 4°11 Sl^^isl 

aj^hi l (S. 1)3* "W^l^l ^°fl tfl«fl-*1fe. =• sa<H^^ t 1 ^^ ^-9jt!: 411- 4^*>^, ^4- 
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£ 43 &33, 33 3£-?-(401)fe. -83 41 1 «fl 5A333 3i|3 3#-¥-(107)3 34S7WS.. IFFT-¥-(106)3-¥-33 
OFDM 41313 33# 411- #33 ^^*>S, 3 -^J^-^l #333 OFDM 3s°fl 33 ^TflSfrfc ^3*}fe 33 333 
1fe3 o^^.« 3#*I3. 3 33 3#-f(401)fe 33"3 333 1333 3113 ^#■¥■(107)^'*^^ 

3. 

^, 33 ^#¥-(401)^ ofdm <&s.a 33^* ^3-3-fe 33 333 ^*-3fe, 3 33 333 i^«j 31- 

4 &333 OFDM 33t# 133 0.3. 33*Ka. 2:33"fe 33 333 IH§?J ifl-g-^- ^^l-?-(402)S. 

*33-3. 133M" S33fe 33 333 1^*J 5U333 OFDM #3-2) 1*335^ IFFT-¥-(106) 

* 33*i3. 

^Al ^^1^.(402)^ 33 3#-?-(401)3Jf 33 OFDM 33<3 iTflSM- =£33fe 33 333 #^t!r 3 

* 13f!- 3-?-3fe, ifl- 3^ ^ J: spf (102)3^-3 IFFT-¥- (106)33 3 1 3113 ^3 3333 #3* 38^1*hJ£ 
3- ^33 (104)# 33302, stb -$--n- 33 -¥-S^(103)S-¥-El IFFT-t- (106)33 ^ 4 7)113 <£3 3333 # 
3# 333£.^r ^33 (105)» 33*i3. 

2)3 3#-¥-(401)fe, IFFT^-Cl 06)^1 33 OFDM -tiJM 333 33&-i- 3-33-fe 3)3 333 1 

-fltfca Ife °flfe. 133-S-3 -fr3€ 33" 31:3 £333 OFDM 3X* S3 33(109)3 3^*13-. 

€■ 1333 3^ 13 333 ^.ai ^.g. ^3*1 ^3 333 -t-3 #3-§- *83-fe =r3 333 ^33 3*H3fe, 
^1 (S. 2)33 13*J 33 v}&7}*\*]7] "fl-g-3. 33 *i ^3*13. 

3-§-°-3, # 1333 3-i- 13 333 *3 33» 73$ *41 333 -§-33 33 33 £ 4* 3-2=3-3 1^«3-. 
€■ 337> *3 333 safe 3-?-3fe, ^3 33- t i L (402)3 3*1 ^33 (104) S ^33 (i05)fe 33 33 ■¥■ 
ssHf (i02)3¥-33 A 1 313 =£3 333 ^ 33 ^JLSpf (103)^ 33 ^ 4 t)H3 *41 3133* IFF 
TJf-s #^*V£#^3€3. 

lFFT-¥-(i06)°)13fe 1 7)11-^)1 4 7i)13 0133* 3*« IFFT 33 3* 33)7} *S«f)^ 

3. 3 ^3^r *«• 3^ 33<H1 3*1 ^ 1 7fl1~*fl 4 7fl13 3337> 33 A 1 3«?fl33-^l 4 3«?1133 

A OFDM -tlS.7V ^^3. OFDM ^IJl^r 33 3*"^ (401)°fl ^^3. 

3a ^#Jf(40i)^ Si33fe, IFFT^-(i06)S-?-33 OFDM ^1^3 ^i^3 -41* 13*13. ^33i. 3 -a-i-°ll 
3 OFDM <&2.A 17)1^ s3*>fe 3a ^3 1^3^z slfe3 3^3 3*€3. 

lFFT-¥-(i06)£.^-33 ofdm ^l^^l 37)1^* s33fe 3a ^33 1^833 ^fe ^^lfe, 3 3a ^133 1^S3 
3 &fe S1333 OFDM *JiLfe D/A ^l«:-¥-(110)S. ^33. 

«r3S., IFFT-¥-(106)3. J r-33 OFDM <&S.A 37)1^ ^33fe 33 ^33 1^«r ^4-°flfe. 3 33 333 
^#ofl ^333 OFDM ^l^fe 133 *.a 333^, ^ -S- ^3fe ^33.^3 ^3 3^-^33 3*3*3. 

* #33 33 31 #33 3^*v ^^-cflfe. 3^-3 2-8: 333 3^-3^13. ^, 33 ^#^-(401)3^-3 iFFT^-( 
106)^1 333. 33^* ^33fe 33 333 I^Stb -8-i-°fl S1333 OFDM ^1J:3 *B^* *S33fe 3-8-3 ^ 
3 3^3 3^^3. 

33 3#-¥-(40i)3-¥-3 ^3 ^3^-(402)*)l 3*1 OFDM 3^3 iTilsM- 2:33fe 33 333 1^«i 3-§- 
3 : f-3€3. 3^3 3*1 ^33(i04)fe ^-tl ^3-¥-(402)3 33 -¥-s3-¥-(i02)3-¥-3 ifft^(106) 

3 3tt 3 1 313 3333 #3* ^33^3- 33^13. 3€7V33, ^33(i05)fe ^3 ^3-¥-(402)3 3 
31 i^- ^ -¥-^3-¥-(i03)3-?-3 lFFT-¥-(i06)3 3* 3 4 313 3333 #3* ^33^3- 3333. 

3 13, IFFT-¥-(i06)3 &33fe, 3 2 31 ^33 313 *3 3333-3 133 ^333, 33 3#-¥-(40i)3 
33 13Si# a33fe 33 333 IH)* 31:3 5Z333 OFDM -54x7} ^ A ^3. ^, 3 2 3^333 ^333 
«.33333r 33 3 2 31 ^- 3 3 313 *4! 3333 OFDM ^3:7]- ^^€3. 
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xl i /H^-?He1<H ^^14 >j «.?B5l<H°flfe <H«I^ ^3*1 *€*m Xl l <H«l?I|3H X] 4 

^ ^ 4?1HH 27flsL #iS}7fl £t}. tcf&f-^i, IFFT-^CIOS)^ s\n *H<S€ OFDM -ys-fe 3(3. #3<>1 3 



IFFT-^(106)°11 ^1«H X]^?l OFDM ^IJlfe s]3 ^#-?-(401)°51 ##tb «V4 °J315M- ^^fe slH 

^i^ol ^^3. flfejq a)Jf £j ol^^tj-. Xl<*^« OFDM «S*)S** ^3 ?m°} MHS^Ml 

5Sl*l »fe «1 X1A5^€ OFDM -tlJlfe D/A (110)3. lfrflflS.. X|^€ OFDM H3L<Q 

«1 0 J?il3M- M*|-fe 33*1 iWKn. 3+4|fc. <tf#t»- ^A13| o.s 7lej€ OFDM <S3l7> SI 33.(109) 



tl *|S (109) S D/A €«J?-(110)3 tfXIfc 1^^7Mo]cf. aJaHH ?flsH l-xt 3-*]* 

t'bi* ^«fl aiej ofdm -ti^fe ?>Eim(ii3)» j§-*ih £ 2<^i s.*m ^-n ^ 

£ 2* FFT^-(205)°11 Si^H^, ^ A H1 l4H ?M. -tl^S 4^ FFT 

^H]^ clSL*!. »1 i Aiw ? fle1ol,^l 4 AiJi^eHofl ^ n m&3L7} tt&i*. 4, FFT4(205)°11 Sfl°W. *1 

1 ^£ *J:£~Xl 4 42: -tlS7|- ^#^cf. 

^ii i *i tL?neH ^^14 *i jmibm ^-^i xi i ^ u xi 4 ^iJife, ofdm -ai«n "axis** 

S^SRir 3)2 *i«M -2-4# 5L«-«T «] X|€-X], XI 1 42: Aljr ^ Xl 4 42: -tUlSr «1 

^EflS-fe <a£7> * 71-^Ajo] 51 tj.. 

neflAi, X| 1 ^2 ^ £ XI 4 42: Aljrfe ^ ^ ^ 4^(206) ^ 5.* 43^(207)3 ^d*^^, ^ 
# 4^ ^2l7> ol^^lc).. o]^Xl S]^, X| 1 42: % XI 4 42: {ll^ ja^^l ^^tt ^1 

els}, ^-o], ^ ^Aloil<Hl 51<H^^, 2)3 ^"S -tlJl D J-* al^^ 6.S ^«. ? fl5}^^ ^ji a] ^^*>^ ^ 

«L7llel<H» «>^*>fe ^^1 ^Ji. -tUL* ^^>7l ^tb 3.S.-8- ^y^fl^'H 1 ?]:* *1 ^ a-^flelH ^ 

^^fi] 4^ >M«?flelol», OFDM ^Jim-i: ^3*>fe ^3 ^Stt ^Ji ^i** ^^1«> 

^*.s «flAi oi-g-^tK 

S£*v, ^Efl-Hl Si^^fe. 4=9 ^ « ^fl^^^l tn«fl^i^ -HJ- 2fl°lH^ 5fl*>issi ai ^ofl 

3}- ^^7> -MAi^ Ai3t 7 > ^sl ji. 4=8 ^ M. ?flBl^ ol^sl ^ji* -H «.?fle1*H«n tfl*B^i^ efl-^lH^ ^ji -ai7> 

oi^tt 4=-^, s|h Aj-EHi sa^^te. 4=9 «.?fl^<Xo)l 3 a. ai s# ^-g-^s.^, ofdm -a at 

OJ] oj^^ o] - ^ Aj-Eflo)! 5l<XAi^ ( S.S. Ai «L ? 8^Ol0fl ;§Ji Al^S ^ O. 

3*1, JL#^ >h*v# ^xm ^ SI**. 

4^ «.5flel<H°B ^^sl^ ^IJife. 31)3 ^^aHI^ ^Ji 2.®s\*\ ^ *.S. si^l^r, ^1 4^ 

?fl^^l ^S)^ ^iL-aaLfe^ ^ 4M^e|7V^Al£l^ SiCf. ol^o)) slsfl, o] s.^ Ai«. ? fl5lolo 1 l ^gfl 

€ ^Ix^r, ^4 ^Hl^i iL4 41^- ^e|7} ^^1^ ^S7V ^s]^ sa^l 

58=8^. -tlJL7> «tf. ^, Ai M.?flBl«XcHl ^Slfe ^il Alife ^AJ^ ^Hl O^Sfl Oj:^^. Aj-6||ofl^ ^Aj^ 

oiAj-^i- ^i, ^ahhi nfs^, ^ ^X1*V^1. *|a. ^^*>^ ?flel-X xi 
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J£^, -a^HH 91°]*)*=. <>l-§-sRr *\ «.7H^<H^ 4*# 43 3+* ««H -8***1 <h *l-§-*H5- ^«.?BBl«H 

^ ^1 sm. a*. * <a*H*n 5i<H^, ofdm ^ix^i 3^°i i^tt 3-T-°fl 3 jl 

3)3 *m 3 0 d" ^"Efl ^ c^b} 7\*\ 2lH<*\] ^ #=3 ^H. ? fle1<HS] ^-t- ^SKr 3°1 7>^H>t^.. 

(-a^H 3) 

o>q^ t ^u^aH*. *|3 ^ % <5i;M <g=«** 3.**Rr 3W 7}^ a] y.?H el a\ 3.x\ 

^Hfe a) a.?iiei^^ m. ^IJia ^A]?ife tb€. 3*| a. ej«a- <*3M4lfe s.€- >H«?11^<H f^l 
a} a}^ A-i«.7flel^oii sls^^-^IJi* 94 «H? aHch 

£ -a^H^ 4€ ^3 ?flHl<H ^1^. ^-b]^. ^-a] tflSj] £ 5» #3t*M -a '8*4. S. 5x7 €r 1^ 

"41 *H 1(5. T^M t||*IHfe. £ 1<*H3 ^Aj^^S}- JjLJr^. ^-^JL, ^M|^ <S3=^h 

5L 5°tf SWi. S/P «*-¥-(501)^, €^H1 1<H1 S/P W>f(101)Sl- ">€-7|-*l3, 17fl<S5l #aJ cflolej* J* 

^ ^l<g(o^7lAi^ ^ail^Al 4 Tfl^s. «-)Sl HMe)3 ^tf. =• 5^1 M^fe 31<1^ 

^ai iJH^*, ^jl-^e) *HM Jfi^Ai *q 1 7fl«a_^ 4 Til^s] ^ai dHEiel-s 3*3-. <>1 S/P £^(501)fe *fl 
1 Tim-^l 4 TllH^ ^ai z^c]b]% 3.^ e(6lsS| ^Al cfl^Els «flA-l zl-zf i^^] (504)-^*l (507)3 
W. 

*{3L 3*^(503)^. -a AH 1011 sl<H^Sl 3la 3**(107)3- D }fi7WS, IFFT-¥-(106)3-¥-El^ OFDM 413l«1 ^ 
«^^* ^*«r^. 

«»1 313 3*^(503)^7, OFDM 3^1^* a^Vfe S)a 3^ d l °1 =)H ^^^l *-l8 

*>al 5£*1 »fe -a-lr 6 )! Xl^^^l OFDM 4131* D/A ^^-¥-(1 10)S. 3.4^-. 

St!-, »1 3]3 3*^-(503)^, OFDM -tlX<Hl U ^3 3^°1 ^-f °flfe. °1 3]3 3^°1 

^^o\\ sa^-M^i ofdm -ti^i- •a^i^ .2.3. 7i^*>ji, <y7im^- ^3 3^°i mi-§-* 3.-* ?nsi^ ^ 

^■(502)3 *^1*>^, ^ Til St* 31 3 33°1 ^*^1 Sa«H-M^ OFDM ^B^^* fl^E-^- IFF 

TJf (106)4 ^1^*1-3., 313 ^]Jlt t«If 313 e\V<S3. ^^-(108)* 



°) 313 3*^-(503)^, IFFT^-(106)^1 2\n OFDM ^JJl^lE <^3*1 °J3l3M- 24*lr 3l3 3^ 

e»l UMj*fca Si^ 3^1fe, XI 2 ^4^71- "fl^l. 3)3 q# US. ^^-(108)°fl cfl«H 3)3 ^ 

-tl^L* jI. Stb 313 3^°1 It-fl^ 4J*°H 5a<H-H^ OFDM ^3-^ A^-ir ^*J*^ IFFT^-(106)» ^1 

o]^. o] trfl, si a ^*-^(503)^ XI 2 *^7> fl-^^ofl £^5a* ^°\\$=, ^H^S *^1€ ^*^1 
51 OFDM -tlsi* »^ 33 (109)3 3*th}. 



iL^ 7l)el<H ^^^-(502)^ 3)3 3*^- (503)3-^ ^ <q ^Al vfl^ cfl-g-^ol, a IFFT-¥-(106)^ ^ ^^g. OFD 
M °J?i)a* ^*>fe 3)3 ^^©1 ^335l*r*l <**h<$ flH**W. (504)-i^*l (507)^1 tfl* 3«r XH 

i 6^r -g- *^si ^ahi 3 ofl ni-s. ^e) ?ue)oi i-^i ^i» ^ -¥-a -f-a* fl*>fe ^ ^^l^i 

* ^El-tflfe *s)5ol cf. att, £ 6 °11 5U<H*l£l -a^H 1(S 2)3)- o>«r7>x)Sl ^-Ajofl tflSflA^, s. 2^1^^ ^sq. •§• 
<a« -r-^^l-Jl, ^-Afl ^«8* S 6°11 Sl^^l, FFT^(205)°11 Sl^fl ^1 l ^S. 4 ^> 

2i -S^H l^fe ^si, 3^ ^--W- ^ ^ElE)^l <$5L P/S ^#-¥-(208)3 3^€4. 
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ti-g-o.s.. 3^- H3 333 *# t 1 *]* ^# #33 -^33 33 33 s. 5# #3^3. 

#37} #33 3 -$-«!)■&. Jitf 333 ^-¥-(502)3 3*fl, ^33 (504)~^33 (507)£r S/P «W( 
501)3JMH3 3 l 31-3 4 313 <£# 3 3 3» IFFT-?- (106) 3. #33--£-Sf 33€3. 

IFFT?-(106)3 Sa°Hfc, 3 1 31-3 4 313 <£# 333«- 3-g-t} IFFT 33 =^3^r 3^ 33)7} *3 
*fl#3. 3 ^sH* 3^ 333 33. 3 l 31-3 4 313 *# 3337} 33 3 i 3iL333~3 4 3«-3 
333 OFDM #17} ^€3. OFDM #lfe 33 3 #^(503)3 #<£€3. 

3a ^#^(503)3 stl«>Hfe. ifft^- (106)^.^3 ofdm #13 #33 -8* e^s #^3^, 3 #-&3 &33 
3 OFDM #13 335M: £4sm 33 #33 5flir3 3 -¥-3- 3#33. 

IFFT^- (106)3.-^3 3 OFDM #13 33&-&- ^33^ 33 #33 iWKa 5U3 3 33 #33 

1W}^ &3 #13 &333 OFDM #lfe D/A #«-¥-(110)3 #^33. 

l^S, IFFT-¥(106)3-?33 OFDM #13 3l3*Ht 33 #33 tfflfc 3 33 #33 

« 5U333 ofdm #lfe 133-!>.3 333^. a« €• -§-# #33-¥3 33 3°J- #33 3*3t}3. 

£ #37} 33 33 #33. 3fl€ 3It?. 3-S-3- 337} 3 i f-3#3. ^, 33 3»¥-(503)3.¥-3 IFFI34 
106)3 33. ^33-^ 33 #33 tHit} #1-3 5rt333 ofdm ^12] 3^3#* *333fe 3-8-3 33 

#17} 33 3«-¥(503) 3-¥ 3 33 33- #1 ^-¥-(108)3 33-3, 33 3 •a- #1«- *^*>3fe 3-§- 

3 33 #17} ##33. 

#3 33 #11- ^Aitb 33 33- #1 *H§-¥-(i08)3 Si33^. ^33 (504) ~^3 3 (507)3 3t> 33 33- #1 
3 #33 *S3#3. Hth 3333 33 3-a- #13 3*113*r, €33 1333 33 3*}7}333 31*31 , #3tb -tt 

a*. 33 3 #-¥-(503)3.^3 ^ ^^-¥-(502)^1 3*1 IFFT^- (106)^1 3*fl A <§^€ OFDM 33?i 

* £3*Hr 33 ^33 t1tU SHr xfl-g-3 ^f-3€3-. 

3 *3* Ji* ?ll33 (502)^1 3«fl. ^3 3 (504) -^3 3 (507) 33(333^ ttafls^ 

33 (504))7> 3 i 3^3 ^^1 333 3^13 33 3°^ ^-^^-(108)3.^-33 33 3°J- -il^-i- IFFT^-(106) 
a #33^3- 33^3. 

3 ^, lFFT-?-(i06)3 5i33^, 33 3#-¥-(503)33 33^4- a3-3fe 33 ^33 31:3 5U333 OF 

DM ^1J:7> 3^5^33. ^, 3 l 3^-3333 33 3^ lis.?} ^^3^i, 3 2 3^-333-3 4 3«-3333 33" 
3 2 3<t~3 4 3«3 *41 3337} ofdm ^J:7> ^^^3-. IFFT <8<HI ^1333 33 33" ^1^3 3* 
3L33 333^ €3 3 i3 3«-7>333 3*3. €3* 

IFFT-¥- (106)3 33 3^S^€ OFDM ^1^^ 33 3 #-¥-(503) 3 33, 33 ^-3, 3 3 33 

#33 MH?3-^ 5a^3 3^3 3*3 3^-3^13. 3^1^^ ofdm -tl^3 33S* ££33-fe 33 #33 ^-^§331 

Sa3 SHr ^-^3^, 3 3^^ 3 OFDM -tl^fe D/A (1 10)S. #^€3. 



^>3S.. 3^S A ^ ofdm A J11 3#3 33^* 3i33fe 33 333 Sl^ ^^-3^. 33 3#-¥-(503)S. 

-¥-3 iFFT-f (106)3 33, -8-3 3-1-3 S1333 OFDM <tlJ:3 3^^* «J33^ 3-§-3 33 #s:7> 33 3^3 
3., 33 3#-¥- (503)3.3-3 33 33 til (108)3 33. ^33 (504)3-¥-3 ^3 3 (507)3 33 33 ti 
l« #333fe 3-1-3 33 #17} 33 3^33. 3 3. 33 3#^f (503)3 Xl33^, OFDM #13 3 
tt3 l 3:3-^7} #7>3 3. 
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6 1 3l<H ^1*3l3 ^<y-*]jL 1H!4(108H SWi^r, ^3*1 (504)3-43 ^^1(507)^1 tfl^- 3)3. 

^*$°) mi nn^. ft. °i "fl. 313 ^<a- -ais^, -tu:^ £4i^t *ix7i- ^^4. 

^2]-, IFFT4(106)°11 5a<H*m, 31 1 -H JSLTfleW"! 3|3 -tU-7l- ^SJjI. s)£EL 3 #4 (503) °fl *\ "8 

7flS** 3j3 im*} Sfl°W^ OFDM ^3l7> 31^SH, 3H^« OFDM ^IJlfe, -tf#tb 

4 ^<>1. *la 3#4 (503) «fl ^l«e "a^S* ^.3)-*H= 3)3 3«M ttWa. 5Ufe*l ^43 °14<H*li3-. 



°1 3l^3€ OFDM -aaofl <8 244r 3}3 33°1 &7fl € "fl^l, 3|=L ^<g- ^17} tH& 3^ 

tb -SJLS ^aIs]^, «W £4 4J«-°fl Sl^H^ OFDM afl^^l ft4€4. ft, 31 1 ft4^7> 

fl-3^1 S^tb ^4<>fl^, »1 3. 3 #4 (503)3-43 IFFT4(106)°fl cflsfl, -*7] SWi^ OFDM -tUl^l 31*3 

3* *J*}eHr ifl-g-sl 3H AiS7> 3W 313 3#4(503).sL43 a.-* 33^(502)41 cfl^, IFF 

T4(106H m OFDM 4]JL «U <y*|&* i^Wr 3]3 #5^1 ^-Ag*^ Sflfe ^fl-8-*>l «1 1. 

3] 3 3 #4(503)41 fi^Ht, OFDM 4l3L ^ zfl^o)] iflfc 31 2 ft4^7> ^SU, Hitb 31 1 ft4^fe eHlB^t}. 



°1 43» -SL^" ?fle)«H 334(502)41 Slsfl, «HfioH^. (504)1- 3l^tb ^H*l (505)~^*1 (507) * 

*>q. ( ^7H^ i^^i (505))7> 31 2 Timsi t-)Hel tfl^ 313 *1J> 1H5 4 (108)34331 

313. 3<3 ^5l# IFFT4(106)3 #3*K£4 3M€c}-. 

«1 4, IFFT4(106)°ll ^^fl 3"#tb OFDM o] fl«fl*l:a. 5£3b 3H3S OFDM ^3.^, 3]3 

3#4(503)°11 fl^W. 3"#tb 3*1. "8^1 St* S^fe 3la #3°1 tf^Jn. Sl^l ^^-sl 3#o) ol^^lcl-. 



°i ^, ^-fl^s ofdm -yjL*ii sis ?m°} hm*w »>n * 313 -ajt7> ^-s- 

tb -tl^S. 73Alsl^^, ^tb US: -S-^ -airofl 5a<H^Sl OFDM ti Jr4€cf. ft, ^1 1 ^n i 7> 

fl-^^i SEl^ ^^lfe, 313. 3#-¥-(503)3.J?-El IFFT-¥-(106)°fl cfl*fl, ^7] ^#«fl Si«H^Sl OFDM -tUt^l 7fl^ 
<$-§- *J^}5^^ Ml-g-Sl -tlS7b 7.fl:*> ^*S|al, =1 3 ^#¥-(503)S.-¥-E-l i-* 7fleM « ^ (502) tfl*fl^. IFF 
T-¥-(106)<*« Sin OFDM -tlS^ll °j7im* ai^Hr 3)3 ^^°1 *fl«|-jaL Si^ M1-g-°l #^l€cf. o] n}), 

3] 3 ^^(SOS) 0 !! 5fl*H^fe. OFDM -tl^ *fl^<* ^« ^ 2 ^^7> ^y^al. ££«• ^ 1 eWS^th 



o] JjL, ^fl^^sl OFDM ^S^l °j7im* a3f^ 3)3 ^^ol 1^).*] ^7fl € J8Ji ^1^ tfltii 3]3 

#3]*Kr ifl*l7> ^L^rSj^^i. ^tb «W -a-i-ofl S!l«H^^ OFDM ft. 

-S-71 31 2 #4^71- fl-^^1 ^°llTr, 313 ^#-¥-(503)^11 7l^€ OFDM 4!-i:7> #1 ^£(10 

9) S #^4. °1 ^. €■ ^lfe 3]3 <*\<3 ^E(lS.-¥-E| ws. 

£ ^AHm o^l Tge] 7 fl5H ^.ni^ ^ai ^oji 2l ? fl ^a]^ «i 2 ^el ^ OFDM ^IJ:^ ^4(11 

3)« **IH £ 6<=>fl 2£^1« ^r^ ^«fl 

£ 6* %^Vft. FFT-¥-(205)°)l 5a«H^fe. ^^tb ^ ^1 ^ ^3l£ 42: ^1^7]- FFT 

JHEJ^ o.5.4<I, 31 1 ^a.?flBl^-3l 4 AiH.7ll2l<H«Hl Sl^fl 4 ^Jl7> ^#^4. ^, FFT^-(205)^1 Sa«H-M. 31 

1 ^3l ^JX~3l 4 42: -i!iL7> ^#€4. 



31 1 >H y.?flel<H -31 4 «.?llalol5l zJ-zHl 51*11 31 1 42 ^S.~31 4 42 -tlS. ^1-fer, OFDM ^l2.<=>fl <a^l 

24*^ 313 ^^°1 ^-^Stb ^«°11^ Afi- (31 3 ^ -aJl)l- 3.W S«l 7>^^«1 ^4. ^sidl, 4± 

5.^-7> «l-g-Slfe £ 5°11 EA]^- ^Al ^]ofl ^AiSl S/P ^€"4(501)^1 °J^Slfe «H<>lEl7> ol 

ifl- 33 4^51 "H Sife ^4 4)°flfe, °lt 31 l 4s -tls-31 4 42 -tlX^r P/S ^«4(208)°11 ^1«B 1 
si -tlxs. ^«r€ ^ofl. A* 33 41^ *|el7> o]^^ o^.^ 7>^tb 4^ cfloi^s €4. 
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o]s\- go], £ ^}d\}*\] z\EL^<Q- ^J^J-t- 5L*m°.s. ^^«>fe *\ ti.ffle1^^- ^S. tlsi^-i 3l^Hr *\ 

«.?1151<H* 4^*fe ^W^, 5L€r ^ tL?fl^<H# 3f) 3 Aljr ^ ^a. -tlJiSl oj:^ ^SRr *1 

^sHHtt 5L€- ^j±?llel<H41 ^a. ^1S17V ^U3*r tH9. 34a. ^<y- -S^^Hfe §>u(-^ a?flei<H 

^ofl 4S^, 3*1 a o^oj. ^Eflofl si^Aife, 3H3 A^ t. ? flB^ofl ^A^j OFD 

M Sl<H^ *13 3 3* «Hi*l <r SSU. ^ #n*H XW-Mfe. -JIM <M « 7fl2H4l 

f^i^s*), ^ 5a^. 

3^, -8*H4| fl^Wfe. °l-§-SHr ^a.?flBl<H^ *r» 4S ^ 41-3. S<H €^M*l D Jr. ^-§-*fe *Ui7ll3<H 

3 =r41 gicf. i&th * ^*14H SW^fe. OFDM JD^*H ^*Hir *\ 

=r# 17flSL «■ 3** 4lJL *<H ^SW*. s)3 9tf f^Rr ?fl5H^S 27)1 ^ 351 7}^- 

<=»! J8-¥-<flfe. OFDM *]Jl41 SH-H^I ^3 ci ^ 



31 ?h ^a^H 5&«>Hfe. OFDM 4iJ>3 i^^fe, sl3 ^ u.?flEl^# 

^jtt, slH ^TilSl: 6 l*}ii. « OFDM 41Jl» D/A 'S^f (1 10)5. *l**Hs 34-* oflS. #<H -g^SWa, ^ 

^^r ^33*1 &oL. Bja. 2--E- ^a.?flelcHo 1 l 7«^^^ OFDM 7l^sfl ^i, 7l*} 

« OFDM 4]Jl f 7K V ^3. OFDM D/A £«^f (1 10)5 ^i*«>£^ 3)51 <>13H1 7> 

tt OFDM *13l3 *\EL ^<a-«: ^ $171 ufl^^l. ^71^^^ ^ ^ ^ %t\. m 



(-a^H 4) 

°]«\] ^Ji -a^* ^ s d^>fe ejtf- ^Efl^l^^- ^«.?fl5]<H ^^l^i €^«r *la.*l|B?<H«l =821 *lJi 

^AHl i(£ n>^7>Al5l ^ofl rfl^A^ £ xoflA-131 ^^«.V ^Jl# ^«^*>ul. J&^-i: 

51 741 SI^H, ^3 ^#^-(702)^, ^^141 l4| 5tl°H3 ^3 ^#-¥-(107)^ «>^7>^lS., IFFT-?-(106)S.^El£l 
OFDM -tlJlSl ^* ^flS. ^Sl-JL, -a**H Sl^^isl OFDM *!Jl41 0 j7iia:* ^3 ^3 

o) *^*>3. 5ife^l <^^-« 2 

«>1 ^13 ^#^-(702)^, OFDM -tlx41 °j7il^* *\3L *<**M »fe ^-f41^, *1 ^^<^1 

Six] ^fe Aj-g-<Hl Ji^A^ OFDM *1J:»D/A ^^-¥-(110)3. ##^t}-. 

3E^, ol 3ila ^#-¥-(702)^, OFDM ^1^4] ^-f41fe, o] b|3. ^^*>] 

-ai-41 5a«H>Hsl ofdm <t!3L« 7l«1^5i, "8711 a* ^*>^ aia ^^"1 #1^1» 3H^«H ^ 

pg« ( 70 i)S *^1*H, °J7^1^ ^2j.€r>fe 4J#^ StM-H*] OFDM TB^^-fr *J«>£S. IF 

FT-?- (106)1- 5<fl«H«:tF. 
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a«r. 3 33 3#¥-(702)£r, IFFT¥-(106)3 3*11 3H^3 OFDM ^lS.<Hl£ 3^13 ^31&* £4tr 33 #3 
3 Sl^ 3-¥-«flfe. *ll l S>^7> sLfctf ^3^1 ?ti33 1^^¥- (701)^1 333 •a^JSt-Sr 

=£33fe 33 #33 ifl-8-S- *33-3., S*V 3)3. #33 4J*°fl &333 OFDM <ilJ:3 31^* # 

«3*V£# IFFT¥-(106)« *13tt3. ©1 nfl, 33 3#¥-(702)-&, *11 1 £3-^7} nfldjfe, 133 °i 

3. 333 *ti<3- $£333 OFDM *]3-» #3 S1S(109)5. &&$:t\.. 



^fl&l <=H ^¥-(701)^r 33 ##¥-(702)3-¥-33 f-3 vfl-§-ofl tfl-g-^H, ^IFFT-¥-(106)«H 3*11 OF 
DM 41331 331SM: 3i33~& 33 #33 lH!«Hr3 3¥3l 3-§-33, ^33 (504) ~^33 (507)3 3*1 3«r 3 
3* AW. 

^ ^333 3-^ 13 ^33 *-a #3* T^it^-a #33 jf-a-s-a-s- *r-a #33 tM3°ii 3*ii3-fe 

^33 3(5= 6)<H13 33 3«-7}333 33-3. #3*1 -a'S-s- * W*. 

-M333 3^ 13 ?flel*H -f-a ^3*1 ^-a =8-33 31*11 33 sl 71- ^£33 -S^ W. 

«■ 3*1 7> 5Afe 3-?-3 ^^Ml tflSfl^fe, ?fl33 a3*(701)«1 3*11 ^33 (504)~^33 (507) 

7} S/P (501)3.-¥-3 3] 3 i Tim-^l 4 7)113 ## 333# IFFT¥- (106)3. #335^ 333-& 3* 33 

33 3&71-333-. 

* **13- =13 31- ^EflS 3*33 3-f3fe. 3^-3 337> 3 J f-3 ; a3. 313 3«-¥(702) 

3-¥-3 IFFT¥-(106)3 33, 3b33*r 33 #33 «HI*J: 4*41 5d333 OFDM #3-3 444* *333 

3-§"3 33 #Jl7> #^3-51, 3)3 3«¥-(702)3.¥-3 Jf^# ? flel^ ;g#.if ( 70 1)3 33, IFFT-¥ (106)3 33 
OFDM #Jl3 ^3*Rr 3)3 #33 *^l«t|.. 

6 ) #^]» ^-{J ^^-¥-(701)^ -21*1), ^3*1 (504) -ifl ^1(507) * ^ *W(oj7Ht ^^S-H 

&fl*l(504))7> »1 1 311^ cilolEl^ IFFT-¥(106)^1 tfit?- ^^1«>H^- ^1<H€^. 

»1 ^, IFFT-¥-(106)^l Sa^-Hfe. 3)3 ^*-¥-(702)^lAi gjflfrir 3l3 ^^©1 -8**11 Sa«H^3 OF 

DM *H^«th ^, ^ 2 ^y.?flel<H_^i 4 ^B^aj^ofl q-z^ ^fl 2 4 3113 ^a] ^c.1e]7> 

OFDM ^7> ^S^^cf. <H7H, ^1 i ^ti. ? H^o1oil^ ^n=|^ A)Jl£ ^3^1 «r^i*>^. ^1 I <M«5HeW°1l 



IFFT¥-(106)^1 3*11 ^fl^^^l OFDM ^ ^3 ^ (702) °fl 3*11, ^^Hl 13 °l-«-7WS, °d«-§- 

33 ^^©1 #^^>ji sflfe*l ^Y3 ^#«1 =>1^^13. OFDM -t!^ «a?fl?fit* ^3*Vfe 33 #^<>1 ^ 

S>51 $!13 »fe «1 OFDM -a^D/A Si«^-(110)S. ^*^3. ^S-, OFDM ^^^1 

<^^«1 "a^m* 33 33 01 *-fl*at Slfe ^^-^lfe. 33 ^#¥-(702)S¥-3 IFFT^-(106)*H -*7l 

-a*°( 5a<>M3 OFDM ^1^3 ^-fl>a« *S*V3^ ^fl-8-3 ^HH ^!Ji7> 33 ^*¥-(702)S.¥-3 

^1 ?fl3^ ^¥-(701)011 tflSfl, IFFT-¥-(106)oll 3*11 OFDM ^}Jl<Hl ^31^-i- ^3*>fe 33 #3°1 

Si^ ifl-8-ol ^H*} *3«3. «>1 "fl. 33 ^#-¥-(702)011 5fl°Wfe. OFDM <dJ:3 ^fl^^^l cfllt sfl 1 ^^71- ^7>€ 
3. 



°1 ^-3* ^« -¥-^ ?H3«H ^¥-(70iH 3*11. 3€°Hfe-, ^33 (504)* ^33 (505)~^33 (507) 
^ <H^ *}-3(37l3fe 1INS>H ^33 (505))7> ^l 2 3)13 ^1333 IFFT¥- (106)^.3 ^-ic ^3*>£^ 
^11333. 

3 ^, IFFT¥-(106)<H1 3«11, 33 St-S- OFDM -tl^3 ^^3^3 8 J«U3^l. ^ ^B^^3 OFDM ^l^fe. 33 

^#¥-(702)^1 Si33. 33 ^3. -gam* a33fe 33 €^3 ^^}*>aL sflfe3 3¥-3 ^#3 3^-3^13. 
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•»1 OFDM 4]3l41 ^J^m-a- 2-*|-*}3r ^3. #3*1 tWM SMI € IFFT^f (106)41 cflt!: =8Ji 

aIJl <>1 i^^7> aJ-#^- v}Q Aj-g-ofl Stl^H^ OFDM -tlSS] ^fl^^^l ^4 

Aj-71 *ll 1 *^7> if ^-r-°11^r. 3lH 3 #-¥-(702) 41 £S. 7]^^ OFDM a];^ 

3)5.(109)3. ^€4. <>] ^^-S-61]S.-¥-El ^-Aj- aJ.^ 

^Al^oll ^ ^E] f-A] ^-H]^ =£Al ^]6|| ^AJ^ ^2: ^ e) ^ OFDM ^Jlfe "S^i-Kll 

3)» ^-Sfl-H S. 641 SAltt =^a] #*141 *\n -r^I^cf. 

£ 6* ^S^, FFT-t-(205)°11 Si^^-I^. ^^Hl 14H aIJtjl 42 41317}- FFT 



*fl 1 *m?fleM~*ll 4 ^«.?flslo] zJ-zHl 51*11 Si^Jg ^) 1 42 ^5.-4} 4 42 ^oflfe OFDM 4l^°fl 

i^fe A3. #§j°l Aj^ofl 5a°H ^iL 4lJL« 5E^-^1 ^ jjjo] £4fl£ 7>*^o] ojcf. atf*. cfi 

2.^-7} ^-fHsfltfl. £ 741 £^ltt 5U<>H3 S/P $^-¥-(501)41 "833^ *aJ cfl^lBj7> 

A# 33 ^JcSfSH £fe ^-f ^H^r, *fl 1 42 4 42 Ajjr^ P/S £&-¥-(208)4] ^ 1 Xlfc^l 



-M -a«?€ ^u.?i]sie>ioii sit!: 3iL -il^ 3 ! ^i** ^^lt!-^. 

=?- A i^ s)H ei<g- ^Eflofl Sl^^fe, s>q.ai ^ u ?fl e| <H <H1 sltt ^Ji o.a 

«1. OFDM -tlJ:^ s)h ^ sis, ^-efl^l 5d°Wte -tls* ^a.?H 

el^ 0 )! ^d* Jl^-si ^1*1- ^ o^q-. 

S=*. •« *H 4| SI^a^, oi^>^ Aiw. ? flel<»lsi ^» 43- «• ^-f* «|S tf«S**Hh °W\xt A-lH ? flel<H 

ol ^ofl ^ o. ^. ^Aloflofl Xl^Aife, OFDM AJJLS1 ^^^Alofl 3 11 Al J:^. fSjgH ^rfe ^ U. ?1] 3l <H ^ 

^» um ® oils. -S'SSl^lSl:. ^JL 41 ^# Alo^el^^ 2711 ol^S Sffe 7>^ 

«1 ^-¥-41fe. OFDM 41J1<H1 Si^Alsl s|3 el ^ ^4 



^AHHl sa«H-Hfe. OFDM 41^21 Tfl^^^Hfe, 412S1 ^^-g- ^^ls>^ a-1 ti.?flelols. ^*>a} 6.a Aiejsfl 7> 
31, 3|H ?m°} °J711S: °1*>S « OFDM aJJts. D/A ^{no)S 1-<H ^^m^l D J-. 

^l5i°fl ^T^SlAl e#S, ZJ- M a 7 l)5lol^ ^ it Al^o^ 3^ ^^ofl 7HA§AJ^ OFDM 4lS» ^3L, 71 

OFDM Aljr ^ 3)3 ^^ol ^-^ OFDM 4l^» D/A (110)S ^J*W *1\5L €4. °1^41 S]«B. 

tb OFDM 41^31 31 a ^ S171 nfl^-ofl, ^47H1 ^^AiSl jfl^sj <g q^g. ^ ^ 



aj aH 1 i_ 4 o)l ojo^A-lfe, OFDM 41^21 ^A3Ajofl Sl8|]Ai£ o^^^l 31)3. ^^ol #^S>ZL jflfe ^^.6fl fe> 7flA§^ 

« ^ * 41 Xl^Aisl OFDM 4l^7V ^l-qel-, 3la ^#-¥-°fl sjafl 7l«l« Sfl^ 4I*4| Si^Aisl OFDM 4lS(^. ^ 

A^Aj^ OFDM -tlx)* 31S(109)41 Sl«fl #el^ *]z\*}3L, D/A ^^(HO)S. ^-f* 4|S # 

°1 ^l^^-. ^A9^€OFDM 4l^7>slH ^°J- 4!S 2fe Jg^-ol cfl^0 o J a]J:#o| ^^31 

Ai tl?lleloH ^^sjol ^jAj^ Ajjioj^ HVs>ol i nla ^#-¥-011 7 1^€ Sfl't 9X°)*\s\ OFDM 4lXfe 3lH 
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OFDM Se]^g ^eltb ^Ji^-CfS. OFDM <d3:» #3^§ ^ 

tfM 3W 3Mth ^51 ^«B. ^ ^m«HlAi5l ^A] f-^Cl 5JO S ^t}. 



^>7| -a AH 1 ^ aJaH 2 6fl Sa«H^ife. IFFT-¥"( 106)41 Z* *|<g£| ^A] CflolE]^ aHJ=« fl*IH f 

S/P €«J?-(ioi)4l #33fe A n<&$\ ^ * ^fi- 33 -¥-3^7} o] ifo^ ^aj oiojEii- ^sii^ss. 

*>fe 34-» S°l ^Stfecil, ^ 33 Jf^S}. mJ-a] o.^, <^fl- 33 Jfjr^ ^ *Al cflojE]^ B)HB7> 
*1 &fe ^ «<H, H^e^A- jajr-g). ^ ^)4r °}&& ^t^Mlfe, S/P ««r^-(101)°fl ^*fl #^fe ^ 311 



AJ-71 AjAHl 1~4°11^ 4i^tV ^3 ?flel<H ^Al ^.tt]^. ^A] Ol ^A} JfAj Jg.A].g. <g gj-i, ^A] 

3*1 fe 3*1^ *l-f-*fl Ali^^ll Si^A^ ^-AJ ^ 71^1^ fl-jj 7}^ 5J01CJ-. 

* « *r 5Ufe «V4 *M, 3?1 ajahi^i 71 ^|«- 7i#ofl a^e]-^ saael^S ^t^^s a^s}^ 
3*3 « i^las *S4M* a>-8-*M A^isKr 3<H 7 H?«; 55 t^ens °J: ^ safe «V4 ?M. €• 

S^* ^HH 7]*im 7l#^] e^*><^ ^T-Hl *M§£|fe. 33.3 HMfl-fr i^vcf. 

^-t -S^Vfe SffBl* HS.^l^*>7l A>-§-^ ^ iife i#*lfe 71 nflsflo] ^^El HSZL^ ^1# 

6 1 ^^o)l 5L^-€cf. °1 71^ "ll^lfe- #5.21 clA-a. ^ cl^3, CD -ROM ^ *>7l t\^3. ^^1 ^^5L, RO 

M, RAM, EPROM. EEPROM, 7>}7l ?>S., v\}S.^] S.xr DVD ^<Hl ^fl^W ^, ^• > S*1 ^l*^ «:^Slfe 

oH v -til* «>si- ^-o], ^ ^t«3«|| slsf^, 'gEi 7fle|oi Aj^ofl ala. % V ^«W ^fe ^-^-^fe. -2-fe <&*3H1 fll 

^ii -SEl 7flel<H a] o]] 3)3. ^Bjo] ^^--Hl^, ^4 ^ ^-3 ^§1-^, 

^ 0 d-*}fe ^El ? flelH f-A] ^« ^1^^ ^ ^c)-. 

* ^IHfe 2000^ 5€ 29^°fl ^-*1 ^ 2000 -158561 J^l ^7l^ S^lcl-. °1 ifl-§-& «^7H 5L 

^<a^- «»]* 7H^a 

^ ^El ?fle]^ w 0 va] ^.ai 3-^1^ «. 0 > ( mg) ^-y-sfe ^El 7fleloi yqsi\ -f-Ai 3-^1 

<^>°fl ol-8-^feiHI «>^^^. 

(57) %'-7-s-l 

l. 

1 ?il1sl ^iL AJ^ 44, 7)1^3] 3 13. aj^s. ^^1-fe ^r^_ 

Til-gSl JgJiL A]^ zj-^ Tim S-B-^l tfl*W ^^A|^J igEl 7fl5lc>l Aj^-g. A^Aj^ AgA^ ^CtSl-, 

Aj-7i he) ?iiei<H ai^si 3)a 5g^# 3#*}fe 3*13. ^# ^r^, 

aj-71 ni3 <a?n?ct* ^71 «v^b> ^si ^-3 si-^^i tii*fl 3^. -tis. cflAicii ji]^ 33 3. ^oj-si- 

7] <d5:# ^71 slH 0 J^1^:* ^4SS* "fl^l H^ ?flel<H aj^ ^j^^ (S*;jK)*Ffe 
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*ll 1 *<H1 $X°\*\. 

^ -SLfh 33 Jf^sf ^7} oi^^j 2}- Tills} 3 a. Tfl^ 

^ i *w 

^3 ifrfrsWl, s.^ ^<**j 3^5. «v^3%# *i-§-sKf 13 711 *-a 3-*l. 
*)1 1 *<H1 SU^H. 
5. 

*l 4 *<M1 si<H^. 

*iU§3 *\3. ?m-ir «j«-«V7l fl* ^l^S-Ai. ^ Sl^-ol ^fV^ *]-%-t*5L, W$ <S 

Af£ igE] 7flBl^ Al^Sl ^ £3}-* 7l<3*Hr 7]^ <^^fr t«-«1^, 44 -§-*|.a^ ^E} ?fl ^ ^ AjSl 

^El ?fleH ^ ^1. 

* 1 5ft<H-H, 

*H43 »1 3 ^^>7l Sit!: Al^S-Ai, &^o) cflaf 0"?! <>l-§-*Rr ^3 *Bb1<H f-tl 

*)1 l Xi'H-H. 

43 *r^EHl ^«fl A -§3« ^flal 0 ! 4lJt f\ 3\=L <a^|^ ^3j.s>fe ^El ?HElol -yiofl tfl«M #el^S *iel 

* *3*Hr «el^g <£V ?B^<H *4! 

^3 ?flei<H *-a 3-*i# ^ltb ^--a- *«i3^. 
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#?i ^ m°i #*i*r. 

#7l ^Je] ?fle|<H 313. 3#*Rr a] a. 33 3# ^#*h 

^T 1 * 9. 

HHj ?flsH f-Al ^11- tH»1^ 71X1^- #*liM. 

#7l ^e) ?fleM *# #*i-^, 

1 £] ^J± 4l3l» 31 13 ^SL 4^*. 

#Jl Z^-fr 311 al-frfl) ^^Hl H*H f 3*13 0. S *| ?fl E] <H A}JL# ^ ^#4. 

#7l ?Ej -aiai iqa. 33. 33 3# 

#7l 33 3§H 31 41, #7i ^3 ^3 s.^ &$sMi cflsfl ^fi. -Si cfl^iofl s^a. 33* 3<y-*> 

71 3tt #71 33. 33«1 <y?flsbfr o|£| H3 7flel<H 3l^sHr 

* ^3*Rr ?1 #*1. 

37* 10. 

l 3113 3sL #Jl* *K* 3113 ^8^. *LJ:iL ^33-. 

^ 3113 #Jc ^zj-fr 311 3-8-3 ^3°fl tj|*H ^8*13 -2.3.*! H3 ?flel<H ^3l# ^*Hr ^ ^3, 

#71 13 ?fl5H US.*) Si a 33* *J#*Hr 313. 33 3* ^3, 

#71 33 33°1 13]&^ -M"** nfl^l, 4V7I aV^4 cfl«fl ^a cflAl^ 3^3. e}o}-^ 

71 ^i*v #71 3)3. €^^1 °j?im* s:^** ^ ^n^'H ?ii^^*m aw ^ 

■i- afl-^fe- ^ei ?flei<^ ig-xg. 
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Jfl 2 MS. 
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